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Proposal for a Beryllium Window Test in the AD Area

l. Introduction

The use of beryllium windows is one of the most ciilical issues 1o be tesled in the
expetimental set-up for the muon cooling expetiment. The windows are used 1o enhance
the acceletating field on axis by clesing the diaphiagm in the its and making Epea: =Euc -
which is especially desitable in the muon cooling channel becanse gradients as high as
35 MV/m ar= used. If this concept for some t=ason fails, the only possibility would beto
inctease the Peak power by almest a faclor of four 1o come up with a comparable
acceletating field.

The ==t of betvllium in an envitonment with high electiomagnetic fi=ld, duting vacuum
conditioning, breakdown, field emission eic is theiefore one of the ciitical subjects 1o be
studied in a dedicated 1=s1i facility with otiginal size beryllivm windows (16 cm diam. ) in
Lab G. Neveitheless, the set-up of 1this 1=s1 Lab will not be finished befois sumimest n=xi
vear and mote immediale stodies should be starled as soon as possible. In order 1o come
up with reasonable R & D steps petformed in the near folure a schedule has besn
discussed among the muon cooling collabotation ol Fermilab o stanl imimedi ately.

2. Short Term Plans tor the Near Future

In i=tims of haidwai= development, incotpotation of a betyllinm window test in the Lab
O activities has been proposed (H. Edwatds, ptivate communication). This test involves
the us= of one of the spare high gradient 1t guns being available in the AD area. This is a
14+1/2 cell of gun operating ai a fi=quency of 1.3 GHz with 2 maximuom inputl power of
5 MW and a peak field of approximately 36 MV/m ot mote. Therefors, in tetms of peak
powet, the gun snvitonmeni se=ms 2 peifect choics, althongh, pulse length, size of the
window and avetage powet is significanily different from the final design. On the othet
hand nel muoch is known aboul the behavior of betyllium in a2 high em. field
snvitonment. First axpetiznce with thres 1o four ditferent thickness" of the windows will
definitely help getling infotmation about the operational detail mentionsd above.

Geometrical constraints for the window

The only place which could be teasonably used foi the window 1=s1 inside the iof gun is
the 5o called “bution™. This bullon as usnally used as a cathode support and holder for
photo-cathodes | which are mounted fiom the back within a vacuum syslem. The diameter
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of the button, and therefore the maximom size for the window is 16 mm (diam). a
t=chnical solution for the joint beiwesn the buiton and the foil (a-beam welding, brazing,
diffusion bonding whatever) would have o be worksd oul with a ceilified manufactorer
and stuff members al Fermilab.

Additional Hardware for the Set-Lp in AD

For the set-up in AD a number of meodifications have 1o be mode 1o the presently
exisling hatdware. Althoogh the klvstton and the modolaior, which are in place can be
used, 2 waveguids conneclions is necessaty fiom an existing swilch (next 1o the klysiion)
1o the second if gun. The wavegnides ate available bul additional seals and suppoit elc
has 1o be ordetad. The gun will be placed towards the end of the sxisting cave in AD and
roughly 20 meter of waveguide is tequited. For the necessary cooling, suppotl and
shielding the existing infrasituciute can be used ot is in place already.

Fot the vacuum conneclion and set-up somewhal mote hardware is requited. A vacuonm
cioss 1o inspecl the window in situ afler opeiation, a Faraday cup, a mittor going into the
vacuum and a number of othet ilems will have 1o be tebuild ot modified 1o fulfill the
nesds for the expeiiment.

The Schedule

Due 1o the fact that most of the haidwaie is in place, the lime limiling pieccs (ctitical
path) will most probably be the manufaciure of the beryllivm window. On the cther hand,
in oidst not 1o inle=ifete with the opetalion of the AD-— photo-injecior, the hardwate
should be in place before middle of December. Both tequitements in principle could be
mel doe o the advantiage of using sxisting infrastruciure.
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Appendix. Cost Estimation

Juan Cost, Teodal cost,
LISD LsD
4 Buttons B.900
with BE win.
Crawings 1 500
Pails (Hanges, coppetiubes) + 200,00
Welding or brazing on + 200,00
tlangs
Bervllium windows + 1.500,00
Conneclion Be - {ubs 4 20000
A0 Vaconum 4. 400
Components
Crawings 1 0000
Wacunm Cross 1 20000
Faraday Cup 1 200,00
Wac unm componenis 1 300 00
Pump carl + mass specit. 1 100000
Llse squi prment
Labot machine shop 1 B00 00
Labotr Brazi ng'welding 1 Bo0 00
A0 RF 1.50:0
Components
Seals 20 50,00
Chagnostics | 500,00
Total 14.300
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